(i2)*#itts**!Si?iic»^LNx^Bg$^fc@isuisi 



(43) 9I@^MB 
2004 *f 8 R 12 B (12.08.2004) 




PCT 



(10) BRS-fcHBM 
WO 2004/067812 Al 



(51) B&fcfrtf-g 7 : 

(2D m®mm&^: 

(22) BRBtmOHB: 

(25) m&mmowm: 

(26) SRR^mOWS: 



C30B 29/04, C23C 16/27 
PCT/JP2004/000532 
2004 *fl £22 B (22.01.2004) 
B*ffi 
B*8§ 



(30) SfcHk-T — 

*#B|2003-018736 2003 *P1 £28 B (28.01.2003) JP 

(71) U«A(*a*«t<*"C©fll3eBI=O^X^ttJE« 
StlSUfciC^tt (SUMITOMO ELECTRIC INDUS- 
TRIES, LTD.) [JP/JP]; T5410041 ^BSJ&AHErn^^B 
tRHT I5§33§ Osaka (JP). 



(72) ft<fct; 

(75) SSM#/tBEiA(*@ICOlxX<D^-): am*-(ME- 
GURO, Kiichi) [JP/JP], T 6640016 ^l$!R#fti1iSI® 

*-Tnt if tt*:m»x3ii*ic^a &&&& 

ft F*9 Hyogo (JP). Ill* Si. (YAMAMOTO, Yoshiyuki) 
[JP/JP]; t 6640016 II JtRfl^rlimRltt-TB 1 S 

1 <§■ ttsmaiat&a^a p^st^i* H yog o (jp). 

H5§ (BMAI, Takahlro) [JP/JP]; T 6640016 
tt #»SfEi9f ft Hyogo (JP). 

(74) ftSA: 51# iEB . ^-(SAKAI, Masaml et al.); f 
1070052 SS«R*E**4Ta 1 3#5f$«t 

^ Tokyo (JP). 



(54) Tide: DIAMOND COMPOSITE SUBSTRATE AND PROCESS FOR PRODUCING THE SAME 

(54) niB(D*«i: tt-i K*etts;&t;*a>s3t«tt 












■IvIvX'X'X- 


X*XvX«X-XvX;Xv.vv. 


:x$:«:$:$: : : : i : i 

X-XwXy^ 



a= (57) Abstract: A highly tough diamond substrate of large area and high quality for use in semiconductor materials, electronic com- 

ponents, optical parts, etc.; and a process for producing the same. A diamond composite substrate is produced by superimposing a 

l-H diamond polycrystal film on a surface of diamond single-crystal substrate. With respect to this diamond composite substrate, it is 
prefeired that plane opposite in parallel relationship to the main plane of largest area of diamond single-crystal substrate as { 100} 
plane be fonned by the superimposed diamond polycrystal film. Diamond composite substrate (2) may be provided by forming 
<S diamond single-crystal substrate (3) from multiple diamond single crystals with the orientations of main planes uniformalized and 
£j joining the multiple diamond single crystals by means of diamond polycrystal layer (4). Further, using the diamond single crystals 
|5 as seed crystals, diamond single crystals formed by a vapor-phase synthesis may be superimposed on a surface thereof. 

VO 

^(57)M8l: *«Ha>BWI*. ¥«{fctttt. W=Fn8>* jt¥&8,tei:\zmi^*iZ* KWttXfro. *&m • ft&m. 
•rt fc*-f^> KS«Rtf*a>Si£&£ffittt-r-5CtXfc£. $r^-^>K»f8SSte©»®i::*f -V^K^fS 

S 5iS£ {1001 ®£L. C<DEl::¥fr£*f®l^ UirfB^f K*«SSKA<HB**iXL^Ci:A<»*L^. 



WO 2004/067812 Al IllllllllllllllllllllllllllllllUlllllllllli 



(8i) m^mm^ntei^vBi 1 ) . ±x<Dmm<Dmm&mtf 

of fig): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ti^S^^tD^L^y . £T<7)«3I(Bl£««SW< 
nfffi;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), 7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — D y (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



Si 4 1: J: o tSf6 L t y ^ > K«68fi 2 t L 1 1 J: £fc. WlV* V^E> Km«iS£«$eS£ It, 



WO 2004/067812 



PCT/JP2004/000532 



5 

10 g&g^ 

±lilcmU©t>fX!55fi|#T*$)5o -e^T% ^W^ir^yKm 
^g£r#3fc£><Z)3f2fei: LT, ^Jx.fi#|fl¥3- 7 5 2 9 8#45t« (^fF^C 



WO 2004/067812 



PCT/JP2004/000532 



Sr^<H-oRlt, &V^T\ ffc*IMlC*ajfcg (CVD) micX-iX^^r 

oxyj-Y^^Fbyj^^Fk &m<etir s xmrnm $ fix v n 6 0 ba> 
5 mm^^tm^mmKmm^^m^^xm^^^mvx^t. 1 ? t^o 

W&&\ztii>mt>Z> b {ill} S^^oT^b^-Tv^^^i-So - 
15 ©fcfe, ¥^i:Jtg?bT^^tt^ ^ S5v^^ir^>'K#^$rflJfflbfc^S 

20 Bbfc -t-/«c^*> % f*mm&<Dmbti:zmmm>htezmsM>&m\&. mm 

25 jc«5tebftv\ 

fflfttett. 1 3 3 2 c m-^SClt©^ t^t y K t°-^ Tli^i < N 

■tzb, mm&wtte 1 0 0 n m*mx-tc&XL $ a>e>, m^mm^m^m\^ 



WO 2004/067812 



PCT/JP2004/000532 



3 



imwrn^Mfc-tttft, *mwnik<D m ~ (23) <Dnm*m-tz> 0 
CD ^4^^^m^mmt, ^<D±^m.m&f&mz£<>xmm£frK- 

(2) mm^^-y^^m^^m<oM^mm(D^^^^m<Dm^{±t 
10 {100} mvmjjtiLbvm&smzkft^ibv. m^Etc^mK^n^nm^. 

(3) fulB^fcS®^ {100} ®T'fe§ri:^#mi:i-S±IB (2) tcffi 

15 (4) fttilB^ir^VK^^S^^J¥T^6. ^fc^®^(^Bgai^o. 
1 mm^±l mm^TT^S r ,b _bfB (1) ~ (3) (DVvf 

tifrK^mv yj^*^ vm-s^m* 

( 5 ) wm^-c -y* ^ \?mn&mwL±\z.mm £ ^-y -^t ^ k^bWo 

ff£tf*0. 1 mmE(± 1 mm^T-C'fc 5 1 i: i f 5 , _h|B (1) ~ 

20 (4) (D^-rM^WMcO^^^^Ym^WLo 

(6) fulB^-rir^vK^^S^co^ffi:> ^-V^ K#^ H l^ol¥$ 

1 : 1~1 : 4©iiT^5rt^if5s JilB ( 1 ) ~ 

c 5 ) (D^-FMAz.mm.vy-i -y^ >- K^gfe 

(7) StrlB^ t^^KTOSP, ft^pgO^v^fcSMO®^ 
bltfi©^ ^ ^ K^^ft^t^ £ tit V n 5 r £ t -r z> > -tia 

(i) ~ (6) (D^-rtiMcmm^y^^^^m-a-mmo 

{100} m<Dmft&b<Dms5m&fox*h%z.b%¥fmb-t%, 
±m (i) ~ (7) (D^-rti^KWM^^^^^vm^&mo 

(9) BUiam^{iO^^^K^^#:0^fcS®<Dffi^^ {10 0} 
XhZ>Zb%mmb-tZ>-tm (8) ^IBife^^ir^K^g&o 



WO 2004/067812 



4 



PCT/JP2004/000532 



Skft-etoZZ.kZimk'*** ±IB (7) ~ (9) ©vvffruWlBttG^ 
(1 1) HWSlfiMiC^t*^ K^iftW^tfiHIB* 5 0 0pm 

5 j£n^&5r.i&M^-t-3> ±1B (7) ~ do) wTM*te.WM<Dir 
(1 2) #^^^K^B B B#:^^^^^fc5®i'Sit:^fft^^-t- 
<&fc {100} i©BM^i^ 5SK^tfc5 W©^ t^y F¥ 

15 (13) ffflBttaMB©*'-* K^^^^^fe^®^®^^ 1 1 0 
0} -c*>5nfcS:<KM»i:i-5-tlB (12) K:K«©^>f-Y*> ;K*fr*«. 
(14) flWB**fl©^>fir*>'Kl^***i«>ttW , Tf*)*x ^fcfiffilH 
oHIVtO. InunttllmmKTtfWiitWIitS, ±13 (12) 

* fc W: (13) l-IB«^> Ktt£££. 
20 (15) B&IB^^^F^^^^ffi^^tbS^^^K^ 

ftJKfl5ff$t40. 1 mm^± 1 mm^Tt *5 i i «r«fii ±13 (1 
2) ~ (14) ©V^-f^*^iB*0^>f^*^K*^S«U 
(16) MIB^^^ K¥**#©«* . ^ ^ ^ K^S*BW)ff 
SOJfcsptt. 1 : 1~1 : 4©<fiBT?fc*Hfc&W*fci"*^ ±lS (1 2) 
25 ~ (15) <D^-rthfr\z%SM<n M ^ F*£Sfc 

(l 7) tSMEIWWHo^ir*^ K¥3fei&^ra^C*BRra^5 0 O^m 
PiK'&5Ii:^H5> ±13 (12) ~ (16) ©vv«i,*fce*© 

(is) tfnBfcawB©^ K^it*^©* ftLjeix©**©** i 

30 OnmP^tfeSri^tm, ±13 (1 2) ~ (1 7) ©V^*^ 

(i 9) Mmy4^^vgr&M*m<Dmmmmi$ftx^%ztz®m.k 
ts, ±ia (12) ~ (is) \z.tm<D^4^^ Km-a-s^o 

(20) lim^^^K*^**®*®*** 5 - Rmaxt?0. 1 Mm 



WO 2004/067812 PCT/JP2004/000532 



sxTx~hZ)~k%%fmb-tz>, ±m (i 2) ~ (i 9) (D^-mfrKt&mo 
(2D ffi^©i«o*:ijafcfl©y>f -r* v K^jifr states 

(2 2) ttfia^ji^^^^K^^^-^^H^S^SIS^^:^ 

Z:ti*:%h(D±tcZ>m<Dmj}tiL£ {10 0} ffi©S^ii:(Dlli) 5 5^rt 
10 ^fcsri&'ir^-t-^ -tlB (2 1) \z.WM<D^4-ye^h^-B-mm<DB 

(23) mm^^^^vm^w-^m0.ir^m^n^Mhmm(o^ 

V^fc6®^ {10 0} B-t?foSr.i:^#mi:-rS, ±IB (2 2) ^ISife© 

15 (2 4) BulB^-Y^^K^a^^fff^O. lmm^±lmmKTt 
fc^r ir^m^-rs, -LIB (2 1) ~ (2 3) <7)VN-f^MC|B«(D^V^r 

(25) FmffimfcM^m&i&zfrzyj^*^ 

^JglcDj^teO. lmmJ^_hlmmOT-efoSri:Sr#mi:i-S, -LIB (2 

20 i) - (24) (Dv^^^iam^^'i'^^Fm'a-s^^it^o • 
(2 6) mm¥4^^vmifeMtfo<Dffi.mt, ^^^^Y^^m<DW- 
z<Ditm^ i : i~i : 4<Dmmx°hz>^t%!$mk-rz> s ±se (21) 
~ (25) (D^fawzM^dfj^isYm&wfc^m^fe* 
(27) mmm&m<D¥4 -y* ^ w&hii#<z\ ^^(omM-^mt 1 

25 0 jKm&ft^fcS-t&WC^I-^K -tlB (2 1) ~ (2 6) ©VWt 

(2 8) milBm^^^^^ KTOffi^4i:5ll^(i5 0 0 urn 
UTX*hZ>zb*mmtirZ^ ±IB (2 1) ~ (2 7) <DV^tt^lB«^) 

30 

±ia^^^#iia (i) ~ (2 8) K^xmw-t% 0 



WO 2004/067812 



6 



PCT/JP2004/000532 



<mm (i) teovvr> 

10 

<mm (2) N o) tov^> 

15 <d^& {100} mxm-j&istitttf, fomtmMrbteZo 

<Dmj?<iL<D-m&, {100} a>e> 5m^foxfoz>~t$:¥fmb lt*> «tv\ 

20 o} mfrh<D-r*MDffi.m&5m&>foxhtu-£, t^co^mw-^m^mmiiw 

X^Mfc^CftV^ b %W Lfc 0 

<mm (4) ~ (6) KloV^> 
25 lmmPailmmKra^ K^«tS±^3»JB**t«^ir* 
-T^^K#^^(Z)j¥$Ott:^^ 1:1 — 1: 4<£>^fflT*fc3^£<M# 

m^LTt^vx, 3=b vxwtmmm^(Djfcm*&mi>tcWi^ y^^^K 
m^s^^^^tt b m& b imBL-tz mm \c &> -s ox% ^Jro^/p b # 



<ffi« (7) lco^T> 



WO 2004/067812 PCT/JP2004/000532 

7 

£tit£?J^> }?&&£kmxm<&£tix^z>z b&($Wib bxt>«fcv\ str 

<mm (8) „ o) ^ov^> 

15 &W&Xfa<D^{±(D^fifc2m&,ftX*fo'D, ^TtSffitf* {100} 

25 <1H& (10), (11) fcoV^T> 

<9 , ?4 -Y* V K$M&J,#[iafc:£ C SHtHQM: 5 0 0 n mPJTT^ 
30 fc^ST^ffli-6^> Mifrllotfoi, S.t>mra«/h$ttn«/h$ 

* % ii±fj; i 5 o n m^ifes^it lv\ *mw%b\±^ n*(Dj&m 



WO 2004/067812 



PCT/JP2004/000532 



8 

<mm (12) ~ (20) £ovvr> 

5 {100} •efc§^/c{i^:^ j ett(D^fc5®(Dffi^^ { l o 

T N ^-Tir^^K^^^fffiO. lmm^llmmPJTT'fe^ ^-f 
^ K^^#:_h{c^^ £ tb5 -Y-e is \?&%H&m<Dm $ f± 0 . 1 

#i^(tl!^©/¥£©ifc^te\ 1 : 1 ~ 1 : 4©iit*fc§*^5gt uv\ $ 
20 H$C^J0> $ ^3 *V ir* > KJ^ItillfrOx ^ff ©Hi3 10/im 

^l*IT*& t> N l£*ti&#fl8}J:£ CSMIte 5 0 0m m^TT'fe^r £: ^S* L 

<I6«I (2 1) ~ (2 3) fcoVvO 



WO 2004/067812 



PCT/JP2004/000532 



9 

1fc^x, *t>ffi«t©^:#v^yt«ffiHL {100} arat>!3 N -tnWflD^IS 

5 ±tz.&m<Dm-%$L<D-ffii)K {100} 5S^rtT«$)5^at l 

v\ 

<MI (2 4) ~ (2 8) &£OVvr> 
10 *^K^Afr±fc^^$^«^>fir*^K^*«W>**W:0. lm 
*t*ll!l©ff£©itSsW\ 1 : 1~1 : 4©iiT^5ri^U\ £ 

iiii 



WO 2004/067812 



10 



PCT/JP2004/000532 



5 0 £1\ M 1 fc*H% SSO. 5mm, OT^Wtefci - * 2ia©|fc$as 
*(aOmmt% 6 ffi^ffi^ii^T {10 0} X*h%^ ^ft:^^^ 

5 tltci><DX»hZ> 0 ft^MO^V^fcS®© {10 0} )!)^©®M©f 



5ft i. #^ B Jii^ft^ 





2.45 GHz 




5kW 




1.33X10 4 Pa 




100 seem 


CH 4 ^Ii 


2 seem 




980 °C 




250 



io &&&(Dfmmm\^ msamnm-itr. mm&xhz>mmmmt& 

fNffi&^Tofco £i\ im^oVvTte, J I S R 1 6 0 I^mb7t3^ 
15 £ Lfc„ fNiffi^(« 2 Oil 9 X*h% 0 



m 2 . $EH4M^ 





0.5 mra/min 


n — K-fer/u 


500 kgf X 1/50 




4 mm 3^ftft* 



M^©^> Wfc 1 O^t^f* 1 2 4 0MP a T'fcofCo 
fcoV^, i*Jffi^^-lF-^^— K (LD) «StiLTifel%ft 

-To ^-T ir > K¥*t iff,® 3i^t*y K#*£iHJl 4 t h * 5 ^ 



WO 2004/067812 PCT/JP2004/000532 

11 



m 3 . Msmmm*& 





600 mW 




1X1X300 jum 




20 °C ^ 



^©^^ LD|i§f»^fti«S£te7 5°CT\ U-if-W^^EST*fc 
5 ofc 0 

mm^-e, ffi^ffctt {10 0} x ^&©f tl^/Tt a 9 Irit 2 



* 4. ffcg^JH 





(mm) 


(mm) 


(deg) 


(MPa) 


mm 
<°o 


if— 


1 


0.5 


0.5 


1.9 


1240 


75 


jES 


2 


1.0 


0 


1.8 


260 


69 


jE# 


3 


0 


1.0 


1.1 


1440 


86 


<ST 


4 


0.25 


0.75 


1.3 


1380 


81 




5 


0.15 


0.8 


0.5 


1400 


84 


! 1ST 


6 


0.7 


0.3 


1.5 


510 


72 




7 


0.09 


0.09 


1.9 


180 


59 


lES 


8 


1.1 


1.1 


2.0 


1670 


95 


1ST 


9 


0.5 


0.5 


5.5 


1130 


76 





WO 2004/067812 



PCT/JP2004/000532 



12 

ofc. 1-ftfr*> N StE5*3«tt/6-CH:^:Jf^Xt±w if— ffi^; (3§f»M 

hi>miMlrZ>X&-b1bZ>o *&te:^9fcov^f±^|£il&©£ffi# {l 
0 0} 5SJ^_h-ftbfc##cD^#Sr«Lfc 0 i<DB#, £*R 1 tcjfc^ 

%mft^K.mmtoTMm\z&^x^ ^sowfi^^si i © 2 / 3 £ 
eukb* 5 m„ 1 fctt&saxs^v -v*^ K#3ga • Minims 

25 g|»H2 

*nnmx\^ w^m^mMtL^m^t^^^^ vmm^±^^^r 
&&mzyj^*>\*mmM>&%ft&&vtMz^xmmirz 0 

t?fcS 0 3fc® ' ffiOffiOffi^fifcttV^-f^t {10 0} X\ ^.m<DJjtiL<D-?fo* 



WO 2004/067812 



PCT/JP2004/000532 



13 



m 5. m&in&ft&tt 





2.45 GHz 




5 kW 




1.33 X10 4 Pa 




100 seem 




5 seem 




900 °C 




100 Wffl 



16mm^0. 5 mm)|©^l^^^ t^y K|^^^#P) 

(Dmrnuz mm^m) ^m.x.tz.w^fm^ (mmi 1-20 „ *6 



25 



2M£ 






JIMS* 




ft* 


ft* 


#•§• 


(deg) 


(deg) I 






III 





WO 2004/067812 



14 



PCT/JP2004/000532 









(mm) 


(mm) 


(p. m) 


(.Mm) 


Rmax 
\n m) 


10 


1.8 


0.9 


0.5 


0.5 


10 


90 


0.09 


11 


5.3 


0.6 


0.5 


0.5 


10 


85 


0.09 


12 


1.9 


2.2 


0.5 


0.5 


10 


94 


0.09 


13 


2.7 


0.8 


0.09 


0.5 


8 


87 


0.09 


14 


3.9 


0.9 


0.5 


0.09 


10 


98 




15 


1.5 


1.1 


0.5 


0.5 


13 


84 




16 


1.7 


0.8 


0.5 


0.5 


9 


150 


0.09 


17 


4.1 


1.9 


0.5 


0.5 


9 


490 


0.09 

i-mmh v ) 


18 


2.3 


0.9 


0.5 


0.5 


8 


510 




19 


3.5 


1.5 


0.5 


0.5 


8 


89 




20 


2.6 


0.8 


0.5 


0.5 


9 


91 


0.15 



m&mm 1 1 ~ 2 0 mov^ *r<Dm£M*mfcmm ioi mm^m^x^ 

20 6. 5mm^T*0. 5 mm^<D^^^^ ir^^ K^ H W#bnfc„ 



WO 2004/067812 



15 



PCT/JP2004/000532 



15 mm^y^^^vm^^mt^x^mmm, m^ns*. xsm&tea 



WO 2004/067812 



16 



PCT/JP2004/000532 



{10 0} Bff<DK2r{fc£:©3£tfS 5&£Jl|*i-Cfc 9 > ^fc5®fc¥frfc>TOfc N 
3. B«IS^fc5ffi^ {10 0} ffi*T?*>5^i:«r«N»i:i- 53»*©ttffl2|!: 
1 mm^± 1 mm^K'ifcS - £ Sr^MSfciri-S^ If 3fc<Df£H l ~ 3 ©vvfift, 
15 J¥£aso. imm£U:imm^TTfc*££S:<KM»i:i-S N lt^<7)^ffii~ 
<&Jfc*a^ l : i~i : 4 ©flfiffl^fc* »*©«SH 1 ~ 

9 . mmmmmoy^^^ vm^^co^ti^m^m^m^ a 00} 

1 0 . mmm.m<D?y(^i/ vm&&ft<D. <Dmm<om& 1 o M m 



WO 2004/067812 



17 



PCT/JP2004/000532 



1 1. BUlBmM©^^^WM^ra^C5ltW5 0 OnmU 

£ {loo} ffi© 5^rtT«fc5ti:i©^ y 
10 BE^«ffi±H: % ^ K^Sfe^ii^i i: LT^ 

i 3 . mm#.&<D?4 ^ > vms&fto&it % m^m^m* { i o 

14. eff!B«*fiw^>Tir*^K^*»3K©tRJ?-t?*)«x 3Efc5M<D 
15 ££d*0. ■ 1 mmPil 1 mm^TT^S i i Mi: ffit^fSIS 1 2 

1 3 fc|Bifc©^>f ^ Ktt-a-StEo 
1 5 . itulB^V ir* ^ K^Jfe Afr±^^*B^ $ ^>T -Y^r >> K#J££ 
Jg|tf>J¥$te0. lmmP;±lmmKTO5r^#fit5, Mf&0|KBI 

i 2-1 4ov^^^iam^^ir^vK^K^o 

20 i6. tm^-y^vmiM^fommt^ ^^^k^ar©*;* 

(Oitm^s l : l~l : 40«51f«>5ri^fit5, ft5fc©$£ffl 1 2 
— 1 5 (D^-f M>{dSSMt<D^>( -Y^^ Ka-^StRo 
l 7. am«»fi^>rir*^KW*frW^c,«8(iMas5 0 O^mfil 
TT*fc5r b&mmt-tZs fflfcfcottffll 2~l 6 ©V^tt^lEm^^V 

25 -^^K^Kfe, 

1 8 . milB^ft^(D^-f -Y^r is K¥l6Aft:0\ ttJe^x©4Rff©^Ett 1 0 
M m^T'&5CL£ 1~ 5, It^fSffll 2-1 7<DVvf*U&>fc:lB*& 

30 5 > St3fc©f5ffl 12-18 fc|B«© ?4 -Y^ is It&kmm. 

20. KilH^^yK^Mro^ffit^^ RmaxT'O. 1/xm^ 
TT?*>Sw^Sr«N»i:i-«. Sf*©^ffl l 2-1 9 ©v^ tifrtzlBMvyj 



WO 2004/067812 



18 



PCT/JP2004/000532 



^n^ft©£fc5ffi©®:frte£ {100} m<Dj$J3tiLk<o&&5Bt&>Pr?b 
lo ^fcSffia* {100} ffitfesriMtts, »*©ttffl 2 2 \z.f®m<D 

Sr. 3s f&5fc<DfSffl2 l~2 3<DV^^^fB«^y-f -^^^ 

15 2 5. l«^ir*^K#*S6frJi»c^^$!h,5^^>'K*Kf* 

)HI<£>J?:$teO. 1 mm^± 1 mm^TT'fcS C i Mi t5> Mf#0>|fiH 
2 1-24 m^n^iam©^ K«-a-KtR©fil3t^. 
2 6. lSWB^>rir*^K¥l&*fr©«ffi:^ ^^r*^ K^fe&JR©#$ 
©Jt^ttx 1 : 1~1 : 4©®iTfc5Ii:^f tt5, f*5fc©f£ffl 2 1 
20 - 2 5 (DVvf ft*»WB«fc©^ -Y* 1/ K««a*£tR©®Bfcfr8c. • 

2 7. B&iamfC^B^^^r^V K3tt£A#0\ *tbW©«ff©^W:l o 

^m6Artt?*>«i:t*iKN»fci-s> mi£<Dmm2 1—2 e ©w^^mia^ 
2 8 . iotbikmh©^ ^ k**£ A#ra cs^nn n 5 0 0 M m&> 

25 T^fc 5 »*OttBB 2 1 ~ 2 7 ©V^^*»fclB«fcO^>f 



WO 2004/067812 



PCT/JP2004/000532 




Q<100> 



WO 2004/067812 



PCT/JP2004/000532 



2/3 
FIG. 2 




WO 2004/067812 



PCT/JP2004/000532 



3/3 



FIG. 4 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/ JP2 0 04/0 00532 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C30B29/04, C23C16/27 



According to International Patent Classification (IPC) or to both national classification and IPC 
B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C30B29/04, C23C16/27 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shiran Koho 1922-1996 Toroku Jitsuyo Shinan Ktoho 1994-2004 

Kbkai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X JP 11-145056 A (Sony Corp.) , " 2^28 

28 May, 1999 (28.05.99) # 
Claims 1 to 3, 6 to 12, 15 
& US 6172380 Bl 

X JP 7-48198 A (Sumitomo Electric Industries, 1-28 

Ltd. ) , 

21 February, 1995 (21.02.95), 

Claims 1 to 4; Par. Nos . [0013] to [0017] 

(Family: none) 

A JP 3-75298 A (Sumitomo Electric Industries, 1-28 

Ltd.) , 

29 March, 1991 (29.03.91), 

& US 5127983 A & EP 399483 A2 



Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

°A° document defining the general state of the art which is not considered 
to be of particular relevance 

*E" earlier application or patent but published on or after the international 
filing date 

"V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

a O° document referring to an oral disclosure, use, exhibition or other means 
T* document published prior to the international filing date but later than 
fee priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying tne invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



T 



Date of the actual completion of the international search 
20 April, 2004 (20.04.04) 


Date of mailing of the international search report 
11 May, 2004 (11.05.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No, 


Authorized officer \ 
Telephone No. 



PCT/JP2004/000532 



a. %mv>m-rz>$tm<o$m. mwMftfrm (ipo) 

Int. CI. 7 C30B29/04, C : 23C1 6/2 7 



matkn^KJk'MKtm (m^Mn^m (ipo ) 

Int. Cl. 7 C30B29/04, C23C16/27 



B*HHffi^f^# 1 922-1 996^ 

8*mtefflnm%iM4M 1971-200 4*p 

B%m&&MM%iM4km 1994-2. 0 0 4# 

n*mmm%im&&'Jim 1996-2004^ 



c. 









X 


JP 11-145056 A (y 1999.05.28 
If *Jgl-3, 6-12, 15 & US 6172380 Bl 


1-28 


X 


JP 7-48198 A (&£«^Ii£l*5£#tt) 1995. 02. 21 
»3fcgci-4, [0013] - [0017] (77^5-41) 


1-28 


A 


JP 3-75298 A (ftSl^lH^^tt) 1991. 03. 29 & US 5127983 
A & EP 399483 A2 


1-28 



t><z> 



rxj ttsao&sxitffcoT, ^^^<D*-t?iseg 
tyj #^sarofo«3:BtT?feoT N lISgatiftitfiolEA 

r&j ^f>h7r?!)-t» 



B^iiaESr^TUfcB 

2 0. 0 4. 2 0 0 4 


BK5IBS#R#«og§5£B 1 1 B 2004 


B#B#Wr (ISA/J P) 
©SS*1 0 0-8915 
Jk£tt?ftHR|R;PHHTg 4#3-§- 


mtS#-S§- 03-3 581-1 1 0 1. 


4G 


2 9 2 7 


*9§& 3 4 16 



IS^PCT/ISA/2 10 (^2^) (2004fl^) 



